Using a panel of Russian regions, we estimate the link between intraregional fiscal decentralization and regional budget deficits. Although Russia's regions are not as autonomous (either politically or fiscally) as regions in some other federal states, we obtain robust and statistically and economically significant results. Specifically, expenditure decentralization has a positive effect on consolidated regional budget balances, while transfer dependence of municipalities is associated with higher deficits. The impact of revenue decentralization depends on whether a regional government can use its tax revenue assignments with the same high degree of discretion that generally characterizes explicit fiscal transfers. We show that a 2009 local finance reform that limited the discretion of regional governments to assign regional tax revenue to municipalities has changed the effect of tax decentralization on budget discipline.
FISCAL DECENTRALIZATION AND BUDGET DISCIPLINE IN RUSSIA'S REGIONS
The recent financial crisis and the concomitant rise of budget deficits in a large number of countries have led to a significant expansion of the already substantial literature on the determinants of budget discipline and the consequences of fiscal imbalances. One important factor that has been conjectured to affect the extent of deficit spending is the degree of fiscal decentralization. In theory, fiscal decentralization produces an ambiguous effect on budget deficits. On one hand, fiscal decentralization, particularly if it is accompanied by political decentralization, could improve the oversight of the government by the population, including closer monitoring of expenditures. In other words, more fiscal autonomy typically imposes greater responsibility on local governments, so that local budget deficits cannot plausibly be blamed on inadequate funds from, and excessive expenditure requirements imposed by, the upper level of government. In addition, competition among lower levels of government for capital and labor may induce fiscal discipline by increasing the opportunity cost of expenditures (see Qian and Roland 1998) . On the other hand, fiscal decentralization could result in local governments using their authority over expenditure decisions by committing to spend more than they take in --if they (realistically) expect the upper level government to bail them out.
That is, the "soft budget constraint" problem can be exacerbated in a multi-level decentralized federation (Breuille and Vigneault 2010) . In addition, fiscal decentralization typically increases the number of veto players, generating a status quo bias. Although such a bias is usually taken as an impediment to fiscal consolidation (Rodden and Wibbles 2002, Schaltegger and Feld 2009) , status quo bias can also provide a check to governmental and budgetary expansion.
The consequences of fiscal decentralization have been tested mostly at the country level, i.e., looking at the degree of fiscal autonomy of the regions relative to the central government (see Baskaran 2010 , Escolano et al. 2012 , and several other papers briefly discussed below). 5 The main disadvantage of this approach is that it is difficult to adequately take into account intercountry differences. Panel data methods can help account for time-invariant factors, but these approaches are not of much help in incorporating the effects of such hard-to-measure variables as macroeconomic policies, changing institutional arrangements, and other time-varying country specifics. Moreover, country-level data on the degree of revenue and expenditure decentralization can differ significantly depending on the source, raising serious questions about data reliability. For example, there are substantial differences between OECD and IMF/World Bank figures in the recorded shares of subnational revenues and expenditures for various countries. 6 In part to alleviate the difficulties stated above, intraregional data have been used to evaluate the effects of fiscal decentralization on budget discipline, broadly understood (see, for example, Schaltegger and Feld 2009, and Freitag and Vatter 2011) . 7 Time-varying differences across 5 The literature of the link between fiscal decentralization and budget consolidation is too large to be reviewed here. We briefly discuss only the most recent papers that are most relevant to our topic. 6 For example, comparing World Bank and OECD data, we find that the former quotes the 2011 shares of subnational government expenditures in general government expenditures in Belgium, Finland, France, and Greece as, respectively, 33.05%, 35.02%, 18.67%, and 5.53%, while the OECD database shows 37.75%, 40.73%, 20.02%, and 5.58%, respectively. Moreover, these differences change over time. Thus, according to the World Bank the subnational government expenditure share in Greece in 2010 was 5.10% while the OECD number is 7.16%. The data are from http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTPUBLICSECTORANDGOVERNANCE/0,,contentMDK:2311 2839~pagePK:148956~piPK:216618~theSitePK:286305,00.html and http://www.oecd.org/ctp/federalism/oecdfiscaldecentralisationdatabase.htm#C_3 . 7 Budget or fiscal discipline is a broad concept that can refer to the size or sustainability of public debt, annual budget deficits, or the speed of fiscal consolidation. We focus on annual budget deficits which are, of course, closely related to public debt and are less directly relevant to the issue of fiscal consolidation after a run-up in debt.
regions within a single country are typically much smaller than those across different countries.
For instance, all regions of a country are subject to the same macroeconomic policy of the central government. In addition, at least for some countries the data on regional budgets are much more reliable and consistent in terms of accounting methodology than are data collected for different countries.
The main goal of this paper is to use the data from Russian regions to estimate the link between
intraregional fiscal decentralization and regional budget deficits. The important advantage of using Russian regional data is that the country has a relatively large number of regions and most (although not all) of the relevant fiscal data are publicly available. Also, as we show below (Section 1 and Table 1 ), there is a large variation within the relevant fiscal variables, both across regions and over time. One distinguishing feature of the Russian Federation is that the regions are not as autonomous in their fiscal policies as are, for instrance, Swiss cantons --and thus the differences in Russian intraregional fiscal decentralization might not be expected to affect budget deficits in a consistent way. Nonetheless, using panel data for 2005-2013, we obtain rather robust and highly statistically and economically significant results. Most important, we show that expenditure decentralization tends to have a positive effect on the consolidated regional budget balance, particularly after the local finance reform that became effective in 2009. At the same time, conventionally measured revenue decentralization is associated with higher deficits; we show, however, that this outcome depends on the existing institutional arrangements, such as whether regional governments can use tax revenue assignments to municipalities in a highly discretionary manner, making them similar to transfers.
In regressions covering the entire 2005-2013 period, conventionally defined tax decentralization is negatively and significantly associated with budget balance. However, if we consider separately decentralization of personal income tax (PIT) revenue and other tax revenues, only the former has a negative and consistently significant coefficient. The non-PIT decentralization measure, while retaining a negative coefficient, is either insignificant or only marginally significant, depending on the precise empirical specification. We argue that this difference between PIT and non-PIT decentralization is due to Russia's 2009 reform of local finances -a policy change that made it more difficult for regional governments to use non-PIT revenue assignments as discretionary transfers to particular municipalities. Indeed, we show that the relationship between non-PIT decentralization and regional budget deficits changed in 2009, while the effects of all other fiscal decentralization measures on budget deficits remained consistent across the entire 2005-2013 period. We consider this result as evidence that the 2009 reform was at least partially successful in reducing the ability of the regional governments to use non-PIT tax assignments in a discretionary manner, and this reduced discretion helped to lower regional budget deficits. Also, we find that increased dependence of municipal budgets on transfers from the regional government leads to higher deficits of consolidated regional budget --supporting the "soft budget constraints" logic. This finding is consistent with the results in the related literature such as Eyraud and Lusinyan (2013) and Eyraud and Badia (2013) , although these articles address center-region budgetary relations while we focus on intraregional budgets. In short, we show that expenditure decentralization unambiguously results in lower regional deficits, while increased transfers lead to greater deficits. Therefore, one way to improve budget discipline in subnational units would be to increase expenditure decentralization. However, in order to achieve greater expenditure decentralization, a regional government would have to either increase explicit transfers to its municipalities or assign additional tax revenues to municipal budgets. Given our estimation results, the main policy implication is that the combined effect of increasing expenditure decentralization via greater explicit transfers tends to increase budget deficits whereas such expenditure decentralization undertaken via additional tax assignments reduces budget deficits in a typical region, particularly if these tax assignments leave little room for discretionary redistribution by regional authorities.
We conjecture that the deficit-reducing role of expenditure decentralization in Russia's regions most likely takes place because municipalities possess harder budget constraints than does the regional government. 8 Harder municipal budget constraints imply that the regional government finds it easier to precommit to a given level of expenditures when those expenditures are allocated to the municipalities. A transfer of funds from the regional budget to municipalities, particularly if made via grants of fixed amounts, may work similarly to block granting of federal aid to the states in the US -a mechanism that is viewed by its proponents as a device to limit federal expenditures (see Dilger and Boyd 2014) . Of course, this approach would work in Russia only if the regional governors are actually interested in budget discipline. We argue below that 8 For example, most municipalities cannot count on a bailout by the federal government. Also, although commercial loans constitute a large share of municipal borrowings, only relatively few financially stable municipalities can borrow significant amounts. Thus, in the Altai krai region, three of the largest cities account for about 90% of all municipal commercial debt while their combined shares of consolidated municipal budget revenues and expenditures are under 40%. In the Kaliningrad region, the capital holds 98% of all municipal commercial debt while accounting for under 60% of municipal budgets. Although we do not have borrowing data for most Russian regions, we expect that these are rather typical examples. the governors and even the local authorities do indeed have some incentives to keep budget deficits in check, despite their limited accountability to the citizens.
The empirical literature on the link between fiscal decentralization and budget deficits has produced contradictory results. Our findings are in line with some of the papers but differ from others. It is, however, somewhat surprising that we obtained any significant results, given the high degree of political and fiscal centralization in Russia. 9 Two articles mentioned earlier, Schaltegger and Feld (2009) and Freitag and Vatter (2011) , use data on Swiss cantons to show some qualified support for the positive influence of decentralization on regional budget balances, although neither article focuses on regional budget deficits per se. Schaltegger and Feld (2009) find that fiscal decentralization increases the likelihood of a successful fiscal consolidation, while the likelihood is reduced by coalition governments and large parliaments. Freitag and Vatter (2011) distinguish between prosperous times and recessions and show that decentralization affects changes in regional government debt only in "economically poor times," when decentralized cantons exhibit stronger budget discipline. Moreover, they find that for regional budget discipline, political decentralization is just as important as revenue decentralization, while administrative decentralization (i.e., the number of local administrations) is even more important. To some extent, our results contradict this last finding by showing that fiscal decentralization matters even in a politically centralized environment, 9 Unlike several other federations such as US, Switzerland, or India, the Russian Federation is highly centralized politically and Russian regions appear to have little fiscal independence. The consequences of Russia's political centralization for fiscal federalism are analyzed by Blanchard and Shleifer (2001) and Treisman (2000) . The degree of fiscal independence of Russia's regions is examined by Plekhanov (2004) and Alexeev and Weber (2013) . Zhuravskaya (2000) , Alexeev and Kulyandskaya (2003) , and Shishkin (2013) study the fiscal independence of municipalities within Russia's regions. where the differences in the degree of political decentralization across regions are minor. 10 Our results are also at some variance with Riker's (1964) statement that subordination of regional authorities to the federal center undermines the benefits of fiscal decentralization. 11 Thus our second policy implication is that fiscal decentralization can be helpful in improving budget discipline even in politically centralized countries.
As mentioned earlier, most empirical work on the link between fiscal decentralization and budget discipline focuses on center-region fiscal relations rather than intraregional decentralization. Using panel data for 37 countries during 1986 -1996 , Rodden (2002 , for instance, finds that "as countries increase their reliance on intergovernmental transfers over time, subnational and overall fiscal performance decline". Among more recent studies, Neyapti Presbitero et al. (2014) demonstrate that greater reliance on property taxes by subnational governments promotes fiscal discipline (as measured by the ratio or primary balances to GDP). Baskaran (2010) examines a panel of 17 OECD countries for 1975- 10 We did not control for the number of municipal administrations, but controlling for region's population can probably serve as a good proxy. Also, unlike Freitag and Vatter (2011) , we examine the effect of fiscal decentralization on budget deficits rather than on debt. However, debt obviously arises from annual deficits and thus these two measures are closely linked. 11 We do not wish to take this difference from Riker's thesis too far, because it is not entirely clear whether the reduction of regional budget deficits is a benefit to the regional constituencies or to the federal government. We also note that Riker's theory was supported empirically by Enikolopov and Zhuravskaya (2007) . 12 Unlike some other authors, Thornton's (2009) measure of fiscal decentralization includes only the revenues over which the subnational government has full autonomy.
2001 and finds that expenditure decentralization reduces public debt (and thus presumably deficits) while tax decentralization and transfers do not have a statistically significant effect. Asatryan et al. (2015) , on the other hand, find a positive effect of revenue decentralization on budget discipline in a panel of 23 OECD countries for 1975 23 OECD countries for -2000 , and for 34 OECD countries for 2002 -2008 . Foremny (2014 examines the effect of tax autonomy rather than tax decentralization and also finds that such autonomy reduces subnational deficits in a panel of 15 EU countries over the period of 1995-2008. Escolano et al. (2012) , whose econometric specifications are closest to ours, use a panel of 27
European countries and conclude that only expenditure decentralization improves government fiscal discipline; revenue decentralization has the opposite effect. While Escolano et al. (2012) do not present a compelling explanation for the latter result, we show that the negative effect of tax decentralization on budget discipline could be due to the use of tax revenue assignments as discretionary transfers.
In general, our findings suggest that fiscal decentralization can improve budget balances in a broader range of environments than have been identified so far.
The rest of the paper is organized as follows. In the next section we briefly explain the relevant features of Russia's fiscal federalism arrangements. Section 2 is devoted to data description.
Econometric specifications, estimation techniques, and main results are discussed in Section 3. Section 4 concludes.
FISCAL FEDERALISM IN RUSSIA
During the period covered by our data the Russian Federation consisted of more than 80 "Subjects of the Federation" or regions subdivided into municipalities. Most of the regions are referred to as provinces (oblasts), but there are also "republics", krais, autonomous districts (okrugs), and two federal cities, Moscow and St. Petersburg. Regions have their own governors and parliaments, but their political independence is rather limited. Fiscally, Russia is also one of the more centralized federal countries in the world, particularly on the revenue side. All taxes are collected by the federal tax service, which then channels tax revenues into the budgets of the appropriate level of government. By law, taxes in Russia are classified into federal, regional, and municipal, depending on what level of government determines the base and the rates, although it is important to note that federal legislation imposes limits on the ability of lower levels of government to modify the base and the rates of "their" taxes. 13 All revenue from regional taxes goes into regional or municipal budgets, but some of the revenue from federal taxes accrues to the budgets of the lower levels of government. The classification of taxes, the rules with respect to rate and base determination by various levels of government, and expenditure responsibilities are contained in Russia's Tax Code, Budget Code, and certain other federal laws.
Despite a relatively high degree of political centralization within the Russian Federation and the uniformity of the framework of tax and budget legislation, there is a great deal of diversity in the degree of fiscal decentralization, both across Russia's regions and over time. This is particularly true with respect to expenditure decentralization. 14 14 We note that Russian regions and municipalities generally have considerably more discretion with respect to their expenditures (excluding subventions) than with respect to their revenues. For example, even in the area of primary and pre-school education -which is relatively highly regulated by the federal government and is funded largely via transfers from regional budgets -municipal authorities typically can redistribute budgetary resources among their schools and kindergartens. It is also important to keep in mind that the degree of municipal spending autonomy differs substantially across regions. For example, the Perm region is characterized by substantial spending autonomy of its constituent municipalities, while municipalities in Vologda oblast enjoy lower autonomy. Nonetheless, municipalities have some spending autonomy in all regions, at least on the margin. Also, it is difficult to formalize and measure differences in spending autonomy of municipalities across all of Russia's regions and for all years in our sample, and thus we could not account for such differences. 15 The calculations for the US are based on data from U.S. Census Bureau, Annual Surveys of State and Local Government Finances (https://www.census.gov/govs/local/historical_data.html). The numbers reflect "direct expenditures", i.e., expenditures of state-owned or municipal-owned utilities, liquor stores, and insurance trusts are excluded.
During the period of our study, Russian federal tax revenues, including revenues from foreign trade (all of which accrue to the federal government), were significantly greater than the tax revenues of sub-national governments. This situation is, of course, fairly common in federations. For most Russian regions, revenues are not sufficient to cover regional budget expenditures and the difference is made up by various types of transfers from the federal budget. For our purposes, it is most important to distinguish between three types of transfers:
grants aimed explicitly at balancing the regional budget (dotatsii na sbalansirovannost', which we will refer to as balancing grants), 16 "subventions" (i.e., transfers from the upper level of government that have a precisely prescribed use), 17 and all other transfers.
Regional governments also typically make transfers to municipal budgets, including subventions and other types of transfers. In addition, regional governments have the flexibility to assign shares of regional revenues from either regional or federal taxes to municipal budgets. These tax share assignments can be either the same ("uniform") for all municipalities within the region or they can be differentiated. During 2006-2008, the Russian Federation underwent a period of gradual transition to a different set of intraregional fiscal rules, particularly those related to municipalities. The most important change for our purposes became mandatory as of January 1, 2009, and most regions did not implement it until then. Namely, prior to 2009, regions could assign differentiated shares of any regional tax or regional portion of a federal tax 16 There are also "dotatsii na biudzhetnoe vyravnivanie" or equalization transfers. We include them in "other transfers" because they are not dependent on the actions of regional governments in the short or even the medium term. 17 For example, one of the largest categories of subventions is the subvention for unemployment compensation. This is a federal expenditure, but the actual payments are made by regional employment services located in municipalities. In essence, subventions represent expenditures by the upper level of government that are simply administered by the lower government level, without any room for reallocating the funds to other purposes. to municipalities. In practice, differentiated assignments by law served as substitutes for equalization transfers. Starting in 2009, the regions were required to use uniform assignment shares for all regional taxes except the personal income tax, for which either uniform or differentiated assignments can be made. As we will demonstrate, this change resulted in important distinctions between the roles played by assignments of different types of taxes.
DATA
We focus on the relationships between the regional government and its municipalities. for some missing data, we end up with an unbalanced panel dataset containing observations on 72 regions for nine years, with a total of 576 observations. Our dependent variables are consolidated regional budget balance and consolidated primary budget balance in a given year. 20 We measure budget balance relative either to total budget revenue (excluding transfers) or to the gross regional product (GRP). When we calculate budget balances, we take out balancing grants. This is because we are interested in the amount of the 19 The degree of independence of these okrugs from their oblast differs. The two okrugs belonging to Tyumen' oblast are virtually fully fiscally independent (although they make large transfers to the oblast budget) while the okrug in Arkhangelsk oblast has a fairly limited degree of autonomy. 20 By "consolidated" we mean combined regional and municipal budgets.
deficit that has something to do with the actions of the regional government and not with the ways the regional government finances the deficit. We note, however, that in terms of signs and statistical significance the results based on budget balances not adjusted for balancing grants are very similar to the ones presented below. We prefer the specification with primary balance as the dependent variable, because interest payments on the stock of pre-existing debt are largely independent of the current actions of the regional government. We use overall budget balance as a dependent variable in one of our robustness checks and show that our results still hold.
Our three main fiscal independent variables are (1) "expenditure decentralization" calculated as the share of sub-regional (municipal) expenditures in total budget expenditures in the region;
(2) "tax revenue share of municipalities" -the share of tax revenue accrued to municipalities in total tax revenue; and (3) "transfer dependence" -the ratio of transfers from the regional government to municipalities in total municipal revenues (including the transfers). In calculating expenditure decentralization and transfer dependence measures, we exclude subventions: as we noted earlier, subventions typically do not involve almost any expenditure flexibility on the part of the receiving government.
Specifically, we calculate expenditure decentralization according to the following formula:
where represents all expenditures of the regional government, are transfers from the regional budget to municipalities, stands for the part of that are "subventions" (i.e., the component of transfers to municipalities over which municipalities have virtually no control), denotes overall expenditure of the consolidated budget, and denotes all subventions that show up on the revenue side of the consolidated regional budget.
Municipal revenue share ( ℎ ) is the share of municipal tax revenue in total tax revenue of the consolidated budget. Although one may view this measure as "tax decentralization", we argue that it does not necessarily reflect the degree of revenue independence of municipalities from the regional government. As we noted earlier, tax share assignments made at the discretion of regional governments have been used mainly as a substitute for transfers to cover imbalances in municipal budgets. This implies that there is little substantive difference between transfers and the shares of regional taxes allocated to municipalities -at least to the extent that these tax share allocations (tax assignments) are made in a discretionary manner, i.e., as long as the regional government is free to assign differentiated tax shares to different municipalities. 21 As stated earlier, regional governments possessed such discretion with respect to all their tax revenues prior to 2009, but have retained this discretion only with respect to PIT revenues since then. Our results presented below are consistent with the view that tax assignments act as transfers when the regional governments possess discretion in allocating their tax revenues to municipalities.
Because of the differences between PIT and other regional tax revenues discussed above, we also use two variables ( ℎ and ℎ ℎ ) that decompose municipal revenue share into municipal share of PIT revenues and municipal share of other taxes. 22 PIT sharing can be viewed mainly as an implicit transfer made at the discretion of regional governments. Other tax revenue sharing can be treated the same way prior to 2009, but not after that year, because of the uniform assignment rule for non-PIT tax revenue shares. The 20009 reform presumably makes the assignment of other tax revenues less dependent on the specific fiscal situation within a municipality and, therefore, less likely to be viewed as discretionary with respect to a given municipality and, therefore, less likely to generate soft budget constraints.
The transfer dependence variable ( ) is calculated as the share of explicit transfers from the regional government in municipal budget revenues, without counting subventions.
The consolidated debt variable ( ) is the share of all types of debt of both regional and municipal governments in the total budget revenue (excluding transfers) of the consolidated regional budget. The consolidated debt does not include loan guarantees issued by either regional or municipal governments; it also excludes intraregional budget loans. The descriptions and sources for all our variables are presented in Table 1 . Descriptive statistics and pairwise correlations among the variables are shown in Tables 2 and 3 , respectively.
We interpret our expenditure decentralization measure as a proxy for fiscal decentralization, while transfer dependence reflects fiscal centralization. The interpretation of ℎ depends on the type of revenue (PIT vs. other tax revenue) and the time period (prior to 2009 or later). Note that both the range and the standard deviation of these fiscal (de)centralization variables are fairly sizable.
ESTIMATION APPROACH AND MAIN RESULTS
Our first specification is the following fixed effects regression:
where regions and years are indexed by and , respectively, represents a measure of regional budget balance, is a vector of non-fiscal control variables, and denote region and year fixed effects, 23 respectively, and is the error term. All standard errors are robust and are clustered by region. As noted earlier, we also estimate regressions where we replace the ℎ term with its PIT and non-PIT components.
Note that municipal revenue share and transfer dependence are not collinear with the the degree of expenditure decentralization. Substantively, this is because municipal budgets can incur surpluses or deficits that could be covered by borrowing. In addition, transfer dependence is calculated relative to municipal revenue (including transfers and other non-tax municipal revenues) while municipal tax revenue share is calculated relative to consolidated tax revenue and expenditure decentralization is calculated relative to the total expenditures of the consolidated budget. In fact, an OLS regression of expenditure decentralization on municipal revenue share and transfer dependence using pooled data for all years results in an R-squared 23 We note that Hausman test strongly rejects random effects specification.
of less than 0.07. Nonetheless, as a robustness check, we also report the results of specifications that exclude either one or two of our three main measures of fiscal decentralization (see Appendix).
The vector of non-fiscal controls, , in regression (2) includes a measure of region's dependence on natural resources (share of mining in GRP), GRP growth rate, logarithm of region's population, and lagged logarithm of real per capita GRP. These are fairly conventional variables that might affect regional revenue raising capacity and expenditure responsibilities. 24 It is possible that our fiscal variables and the GRP growth rate are endogenous with respect to budget balance. Because we do not have natural external instruments for these variables, we instrument them using the system-GMM dynamic panel estimation approach developed by Arellano and Bover (1995) and Blundell and Bond (1998) . This method is designed specifically for panels with potentially endogenous right-hand side variables, i.e., variables that may be correlated with past or current realizations of the error term. Moreover, this approach also addresses fixed effects, heteroscedasticity, and autocorrelation within groups (regions in our case), and allows for the inclusion of the lagged dependent variable on the right hand side of the regression. To the extent that there is genuine inertia in regional budgeting, e.g., due to budgeting "from the achieved level" (the so-called "ratchet principle"), the inclusion of the lagged dependent variable among the regressors may improve the estimates. However, to the extent that budgeting in the current year is not based on last year's numbers, the inclusion of a lagged dependent variable leads to a downward bias in estimates of the coefficients of the 24 We also ran regressions with other independent variables, e.g., share of urban population and regional Gini coefficients. The results were qualitatively the same. These results are available upon request.
other variables. Although system-GMM is not a perfect substitute for valid external instruments, it does work reasonably well as long as all the relevant tests of instrument validity are satisfied and the number of instruments is kept sufficiently low relative to the number of groups (regions). 25 Also, the validity of estimates is enhanced when the results of fixed effects (within estimator) regressions are consistent with those of system-GMM.
We have considered four different measures of budget balance (ratios of either primary or total budget balance to either total budget revenue excluding transfers or to GRP) but as we show later, the results based on primary balance and overall balance as well as the results based on the ratio of budget balance to budget revenue and to GRP are qualitatively very similar. In our benchmark regressions we use only the ratio of primary balance to total budget revenue (excluding intraregional transfers). This is because the ability to cover deficits depends mainly on the size of the budget revenue, although one could argue that the regional authorities have some flexibility to change tax and other revenue collections as a share of GRP. 26
The fixed effects and system GMM estimates of (2) are shown in Table 4 . First, note that the coefficients of expenditure decentralization are positive and statistically significant in all regressions. The coefficients of transfer dependence are always negative and highly statistically significant in all specifications. But the most interesting result has to do with the coefficients of municipal revenue shares. When we use municipal revenue share based on all taxes, its coefficient is negative and significant at the 1% level (see columns 1 and 3). However, when we split revenue shares into the municipal share of PIT and the municipal share of other taxes, the coefficient of the latter loses statistical significance in the system-GMM regression and is significant only at the 10% level in the OLS FE specification, while the coefficient of the PIT share remains significant in both regressions (see columns 2 and 4). We argue that this result is due to the regime change that took place starting in 2009 when the regional governments lost a substantial degree of discretion with respect to the assignment of non-PIT revenues to municipalities: essentially, non-PIT tax assignments could no longer be used as transfers.
As an initial test of this conjecture, we add to our regressions the interactive terms between our main fiscal variables and a dummy variable which equals zero for years [2005] [2006] [2007] [2008] and is set to unity for the post-2008 period. The coefficients of these interaction terms reflect the change in the relationship between these fiscal variables and the dependent variable starting in
2009
. 27 The results presented in Table 5 support our argument. The coefficients of the interactive terms involving the municipal revenue share of non-PIT taxes (columns 2 and 4) have the opposite signs from the corresponding direct terms and are close in absolute value to the direct terms, while the coefficients of the interactive terms involving PIT have the same negative sign as the corresponding direct coefficients, although they are not statistically significant.
The coefficients of accumulated debt, mining share in GRP, and lagged per capita GRP do not exhibit consistent statistical significance, particularly in system-GMM regressions. One 27 Note that because all our regressions contain dummy variables for years, there is no need to include the post-2008 dummy variable itself in the regressions.
explanation for the lack of statistical significance of the consolidated debt measure could be that accumulated regional debt might have at least two effects on budget balance that act in opposite directions. On one hand, debt can be an indication of fiscal problems in the region that negatively affect budget balance; on the other hand, accumulated debt could make regional authorities more fiscally conservative than they otherwise would have been. Moreover, for most regions debt was relatively small during the period of our study and thus this variable can be quite noisy.
Not surprisingly, the lagged dependent variable in system-GMM regressions has a positive and statistically significant coefficient, pointing to a degree of inertia in regional budget balances.
However, this coefficient is considerably less than unity, suggesting that the inertia is not strong. Table 6 demonstrates, this is indeed the case. Expenditure decentralization and the municipal share of PIT are now statistically significant at (or very close to) the 1% level in all specifications, while transfer dependence remains significant at 1%. The municipal share of non-PIT revenue is statistically insignificant. Moreover, the point estimates of the coefficients of the municipal share of PIT and of transfer dependence are remarkably close. Given that the average values of these variables for 2009-2013 are also quite close, this serves as another argument for treating the (marginal) assignments of PIT revenues to municipalities as transfers. It is also important to note that system-GMM point estimates are not much different from point estimates obtained in the fixed effects specifications. This is reassuring and suggests that neither endogeneity nor the dynamic nature of the panel are likely to bias our estimates significantly.
Nonetheless, we consider system-GMM estimates more reliable than fixed effects ones. Using the system-GMM point estimates in column 3 of Table 6 , we now evaluate the combined effect of increasing expenditure decentralization through increasing transfers to municipalities and via increasing tax assignments to municipalities. That is, we calculate the estimated change (in rubles) in the consolidated regional deficit of an "average" region as a result of increasing both municipal expenditures and transfers or both municipal expenditures and tax assignments to municipalities by one ruble. The results are presented in the According to the above table, increasing expenditure decentralization via greater transfers to municipalities would lead to higher budget deficits (lower budget balance), while the opposite 28 Budget deficits estimates were obtained using coefficients from column 3 of Table 6 and applying them to fiscal variables calculated as ratios of the averages of the respective numerators and denominators for each year. Note that when expenditure decentralization is increased via an increase in transfers, the overall expenditure of the regional budget doesn't change, because an increase in transfers to municipalities is offset by a decrease in direct expenditures of the regional budget. At the municipal level, expenditures increase as does dependence on transfers. When municipal expenditures increase as a result of increased municipal revenue share, both regional budget expenditures and municipal transfer dependence decline.
result obtains when municipal expenditures are increased by assigning greater shares of regional taxes to municipalities. This result has the obvious policy implications. Moreover, based on the results in column 4 of Table 6 discussed above, additional tax assignments to municipalities would be particularly beneficial with respect to reducing deficits if these assignments are made under a system involving limited or no discretion for the regional government. Recall that the estimates of the effect of those tax assignments on consolidated budget deficits are not statistically significantly different from zero (although point estimates are negative). Therefore, it is quite possible that such tax assignments would reduce deficits due to both greater expenditure decentralization and lower transfer dependence, while the direct effect of additional tax assignment might be negligible.
The above estimates are obtained using the ratio of primary budget balance to the consolidated tax and non-tax regional budget revenues. To check the robustness of our findings, we show that different versions of the dependent variable yield results that are qualitatively similar to those in Table 6 . Table 7 presents fixed effects OLS estimates and Table 8 shows system-GMM estimates using ratios of primary budget balance to GRP as well as ratios of overall budget balance to consolidated regional budget revenues and to GRP.
One could argue that the inclusion of 2009 in our regressions might have skewed the results, because Russia went through a rather significant recession during that year. However, in our view, this does not invalidate our findings, because we exclude balancing grants from our regional budget balances and because the ability to manage budget deficits is particularly important during economic recessions. Nonetheless, we present our benchmark regressions, modified by the exclusion of 2009. As the estimates in Tables 9 and 10 We have shown that when we look separately at the effects of greater expenditure decentralization and greater transfer dependence, the former decreases regional budget deficits while the latter increases deficits. The reasons for the deficit-increasing effect of transfer dependence are fairly straightforward. Greater transfers may create an expectation of more transfers in the future and thus reduce the incentives to enhance own-revenue base or to be careful with spending budgetary funds. But why might expenditure decentralization reduce regional budget deficits even in a politically centralized federation such as Russia? We can think of two potential explanations for this finding. First, municipal governments may be more efficient at managing certain types of spending because they are closer to where this spending takes place and it is easier for them to monitor the use of funds. Of course, this advantage exists only if the municipal governments are themselves interested in spending efficiently (rather than, for instance, embezzling funds). In this regard, we note that although during 2005-2013 Russia did not have elections of regional governors, there were elections at the municipal level and these elections could in principle serve as a monitoring mechanism. We realize that those elections that were held during the period of our data generally involved predetermined outcomes (see, for example, Golosov 2008 and Lankina 2008) . Nonetheless, the regional governors evaluate the performance of municipal leaders not only by the headline election results but also by the extent to which the elections are free of scandals and controversies. This aversion to negative publicity does make municipal authorities somewhat 26 responsive to their local constituents. 29 However, even if local authorities are accountable to the voters, this does not necessarily imply that they would be interested in budget discipline.
For this reason, we do not emphasize local official accountability as an explanation for our results. Instead, our preferred conjecture is that it might be easier for a regional government to precommit to a certain level of expenditures when it allocates funds to its constituent municipalities rather than when it tries to fund various government tasks itself. For example, suppose a regional government wants to fund a construction project within a municipality. If the regional government funds the project directly and the funds prove insufficient for finishing it, the regional government would be directly responsible and would be under pressure to allocate additional funds. If, however, the project funding goes through an additional administrative layer of municipal authorities, the municipality would blame the region for insufficient funding and the region would blame the municipality for not spending funds efficiently. Knowing that additional funding is not forthcoming, the municipality and its contractor would be more likely to complete the project within the original budget. Of course, this mechanism requires that the regional government is interested in reducing its budget deficits. According to the political science literature (e.g., Gel'man and Ryzhenkov 2011), Russia's regional governors have only limited autonomy and are mostly beholden to the central government. But the central government is clearly interested in the regions exercising strong budget discipline. This is evidenced by the fact that the Budget Code proscribes deficits of regional budgets exceeding 15% of own regional revenues (10% for highly transfer dependent 29 We make this this statement based on the personal experiences of one of us working with the municipal authorities in three different regions of the Russian Federation.
regions). There are even tighter constraints on the deficits of municipal budgets. Also, there are fairly strict limitations on the size of regional and municipal commercial debt. Thus, the federal center presumably evaluates the performance of regional governors in part by how well they manage regional budgets. In addition, given that the regional governments are essentially residual claimants with respect to regional budgets, the governors might be interested in improving regional budget balances even if the aforementioned constraints on the deficits are not binding.
We stress, however, that although expenditure decentralization appears to reduce budget deficits, if this decentralization is achieved by greater transfers to municipalities, the effect on budget deficit is negative -presumably due to the largely discretionary nature of transfers.
Instead, our estimates argue for increasing expenditure decentralization via assigning greater shares of tax revenue to municipalities, particularly if such additional tax assignments are made in a manner that limits the discretion of regional authorities.
CONCLUSIONS
Using three different econometric methods and several alternative specifications, we find that regional budget balances in Russia positively and statistically significantly depend on the degree of intraregional expenditure decentralization. However, budget balances are negatively affected by some of the tools that regional governments could use to decentralize expenditures. In particular, greater transfer dependence of municipal budgets and higher share of municipal budget revenues in consolidated regional budget revenue are associated with higher regional deficits (although the assignments of some of the regional tax revenues to municipalities appear to raise regional deficits only if these tax assignments have a highly discretionary nature). In this regard, we stress the importance of our finding of a significant regime change in intraregional fiscal relations in Russia in 2009 with respect to the role of non-PIT tax assignments. That regime change severely limited the discretion of regional governments with respect to non-PIT tax assignments, differentiating them from transfers. This has made it difficult for the regions to use non-PIT tax assignments as discretionary transfers and thus allowed for expenditure decentralization funded by non-PIT tax assignments to become a deficit-reducing device at the regional level. In fact, our estimates suggest that under the current fiscal federalism rules in Russia, regional deficits could be reduced, at least on average, if expenditure decentralization within an "average" region is increased via increased tax revenue assignments to municipalities, particularly if these assignments are made in a stable and predictable manner that leaves little room for discretion on the part of the regional government. Importantly, the policy relevance of these results has increased since 2014 because of significant reductions in real transfers from the federal budget to the regions.
Somewhat surprisingly, despite the relatively small degree of political and fiscal autonomy of municipalities within Russia's regions, our main results are in line with some of the empirical literature that examines the effect of fiscal decentralization on budget deficits in countries with a much greater degree of fiscal independence for subnational governments. We conjecture that expenditure decentralization in Russia's regions promotes regional budget discipline mainly because it is easier for the regional government to precommit to a given level of expenditures for particular projects when these expenditures are allocated to municipalities, which have harder budget constraints than the regional government. The combined debt of the regional government and municipal authorities as of the end of the year, excluding loan guarantees issued by either regional government or municipal authorities and intraregional budget loans. Source: Russia's Ministry of Finance (http://минфин.рф/ru/public_debt/subdbt/index.php?&from_4=1 ); not all data are publicly available.
Тotal budget revenue excluding transfers
The sum of tax and non-tax revenue of regional and municipal budgets (excluding transfers). Source: authors' calculations based on Federal Treasury's data (http://roskazna.ru/byudzhetov-subektov-rf-i-mestnykh-byudzhetov/) Consolidated budget balance
The difference between total budget revenue, including transfers from the federal budget (except for balancing grants), and expenditures of consolidated (combined) regional and municipal budgets. Source: Federal Treasury (http://roskazna.ru/byudzhetov-subektov-rf-i-mestnykh-byudzhetov ) Transfers from regional budget to municipal budgets Transfers as indicated on the expenditure side of regional budget less transfers indicated on the expenditure side of consolidated regional budget plus other transfers received by extra-budgetary funds from urban and municipal districts. Source: authors' calculations based on the Federal Treasury data (http://roskazna.ru/byudzhetov-subektov-rf-i-mestnykh-byudzhetov/ ) Subventions Subventions from regional to municipal budgets. Prior to 2010 -as indicated on the expenditure side of the regional budget; starting in 2010 -the sum of subvention revenue of municipal districts and subvention revenue of urban districts. Source: authors' calculations based on the Federal Treasury data (http://roskazna.ru/byudzhetov-subektov-rf-i-mestnykh-byudzhetov/ ) Balancing grants Grants from the federal budget aimed at reducing regional budget deficit (dotatsii na sbalansirovannost'). The degree to which municipal budgets depend on transfers, calculated as 100 ×
. Municipal revenue is calculated as the difference between consolidated budget revenue and revenue of the regional budget. Source: authors' calculations based on the Federal Treasury data (http://roskazna.ru/byudzhetov-subektov-rf-i-mestnykhbyudzhetov/ ) Ratio of consolidated regional debt to tax and non-tax revenue
The ratio (in percent) of consolidated debt to the tax and non-tax revenue. Source: authors' calculations based on the values of consolidated debt and tax and non-tax revenue (see above). Notes: Significance levels for coefficient estimates: *** -1%; ** -5%; * -10%; Robust standard errors adjusted for clustering by regions are in parentheses; All regressions contain dummy variables for years Notes: Significance levels for coefficient estimates: *** -1%; ** -5%; * -10%; Robust standard errors adjusted for clustering by regions are in parentheses; All regressions contain dummy variables for years 
APPENDIX
In this Appendix we present the results of regressions that exclude one or two out of three decentralization measures. We note, however, that given the statistical significance of these measures in our benchmark regressions, particularly expenditure decentralization and transfer dependence, leaving them out of the equations results in misspecification. This is particularly true when we use only one measure at a time. The system-GMM estimates with only one measure of decentralization included generate low p-values for the Hansen J statistic. Although low p-value for this statistic if often interpreted as undermining the validity of internal instruments, it can instead reflect other forms of model misspecification, which in our case probably results from the exclusion of the remaining fiscal decentralization measures (see Hall 2005) . Tables A1 and A2 present OLS FE and system-GMM estimates, respectively, that include only one or two main measures of fiscal decentralization at a time. Table A3 shows the estimates where we drop either the municipal share of PIT or municipal share of non-PIT taxes. The share of municipal revenue from all taxes is negative and statistically significant in system-GMM specifications (Table A2 ). As argued in the paragraph above, these equations are probably misspecified. Also, as Table A3 demonstrates, the statistical significance of municipal revenue share comes predominantly from the municipal share of PIT, the revenue from which can be assigned at the unrestricted discretion of the regional government. Moreover, our main finding of the positive effect of expenditure decentralization holds in all specifications in this Appendix. Notes: Significance levels for coefficient estimates: *** -1%; ** -5%; * -10%; Robust standard errors adjusted for clustering by regions are in parentheses; All regressions contain dummy variables for years Notes: Significance levels for coefficient estimates: *** -1%; ** -5%; * -10%; Robust standard errors adjusted for clustering by regions are in parentheses; All regressions contain dummy variables for years 
